Real-time, noninvasive in vivo assessment of adeno-associated virus-mediated retinal transduction.
To evaluate the efficiency, cell specificity, stability, and toxicity of recombinant adeno-associated virus (rAAV)-mediated retinal transduction in vivo in the adult immunocompetent mouse. To assess the usefulness of green fluorescent protein (GFP) for real-time, noninvasive monitoring of retinal transgene expression in vivo. Assessment of ocular GFP expression was performed in cohorts of mice for 11 weeks after subretinal injection of a recombinant adeno-associated virus carrying the complementary DNA (cDNA) for GFP. Examinations were performed in vivo by direct observation of fluorescence by ophthalmoscopy, using excitation-barrier filters. Histologic analyses of retinal tissue were used to identify transduced cells and to assess inflammation. Retinal GFP expression can be monitored in vivo using real-time, noninvasive imaging. Recombinant AAV efficiently transduces a variety of cells of the neural retina and of the retinal pigment epithelium (RPE). Transgene expression was not observed until 1 week after infection. The number of GFP-expressing cells increased over 3 weeks, and expressing photoreceptors and RPE, cells persisted at least through 11 weeks (the termination of the experiment). There was no clinical or histologic evidence of inflammatory response. Retinal gene transfer mediated by rAAV is stable and efficient and is associated with no clinically or histologically detectable toxicity or immune reaction. Green fluorescent protein allows noninvasive assessment of the extent and location of retinal transgene expression as a function of time and promises to be useful alone and as a tag for other transgenes delivered experimentally or therapeutically to the retina.